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2 0 0 3 - 1 1 4 1 8 9 ^- v : 1/ 

mw<D&m c p pmm±m%mmm^ ? k 
lizm^-hmnh c p p mw.±i&%mK$m^ ? viz&^x, 

TSKv-^ KJf <7)Ii:±£_t^v-;u K/S^eT^ti-Ttt, fffEE^^m 

*#m<h-r^>cppMg:^ii^:^»^ y k q 

& C P PIE^TO*^ y Ko 

[W^3] »^2fE«<7)CPPMg7v^m^tJL^J*^y KCfc^t, 
Hfrf27vB««14#^Mfi, 6 0 AJ^±3 0 0 A&TOM¥T^J&$*iTv>£ C 
P P ISMtSfJiif^ y Ko 

[fjf*^4] If^l ^v^L3 0v>-rn^-^tcffi«cOCP PSEtv^ 

. Au, Ag, C iu Ru, Rh, Ir, P d <D o ft^ 1 ttXfi 2 MJ^± 

•e*4CP PlgMMjLM^ ? Ko 

8BT«v-^K«Oii[±tl^jfi$n4^:]5**ffl[tt^JR|Rtt, Ta/Cu, Ta 
/Ru/CuXliTa/Cr i:iotM$iiO^CP PlE^i^* 
^ y Ko 
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mm. 2 0 0 3 - 1 1 4 1 8 9 ^- v* : 2/ 

Tv>£ C P PME«^l£tJt^^ 7 K 0 

[If ^7] &v*L 5ov^-rn^-^^isa<7)c P PlgM^ 

[If ^8] If JfcTg. 1 &v*L 5<0v>fii^- m^UM<7)C P Plg^l^ 

m i m^m\tm t mmmmmm Km-r & % 2 t a**^* mm * 

[if^9] it*^ i &v^l s^r^-^ifets^c p Pig^ 
o] w*^i ^^t9<7)v>-rtL^— ]gtcie«<7)CPPMg:^ 

# & IfeliJgl t rt ? BJ& ^ tiT C P P Ig^l^ffiifA y Ko 

[Mop#ffl&fft0S] 
[0 0 0 1 ] 
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2 0 0 3 - 1 1 4 1 8 9 ^- v : 3/ 

[0 0 0 2] 

Kf-f x?mw^m%*>v%t^zm^bti&&±ffi%i&tiL%}%: (gmr 

C I P (Current In the Plane) It, if-^fMt^#i«(;itLTiE 
fr^loj^-b >7.m»iL^ 5 l)(Lti^> C P P (Current Perpendicular to the Plane) M 

[0 0 0 3 J 

HI 7 ii. »CPP-GMRi^lffl^;CPP-GMRA 7 KOfllit*^ 
-t^WfSHI-e^^o CPP-GMRa^ Ki0 0l±, EI^X^fp]tcft < i^tl 
JSSfifcTffiy-;!/ KB 1 1 0, TSBv-^KSl 1 0 <^HI^X^-|p]04 , ^± 
i:ffM^f;TM»«Ill 2 0, £OTfikfcffi*#*Bte&JRll! 1 2 
0±KfltS^j££*Lfc-7 'j 13 1, 13 2. @5e«&14 

1133, &5M£1£/i 1 3 4 Rtf±ffi:fcM«#«Bte&JKR 14 0. Z\<D±M±m 
mmm^mmi 4 0O±(:i^X^[S]i:l<iTOM^tif:±ll5y-;vKl 

150, -7 >; -iki&b 1 3 1 (D-uRmmmmm 1 3 2 ow«»k& lt§ 

J&^fifc^- K'*>f 16 3. SfrVw K^M 7X1 1 6 3 tTSBv-^ K 

is i i osra-/-iv ki 1 5 o torH^a^^^fmi 6 1 . i64^tu 

[0 0 0 4] 

±feti<7)CPP-GMRA7 F-Cfi. TgRv-^KUl 1 0W±gBv-;l- 

vm 1 5 o tfnmmzmfoxis o . t«pv-^ khio stfjis&v-^ k« i 
5 o iz^m^mn^o z<dt^-)i< vm 1 1 ow±m>^>~^ fuso a 

«fcoT, TfiUv-A' KJB 1 1 OS^iSISy-;!/ K115 0 tc-fe ^xm^f^ttt^ 
AMR (*#te«&C«*n;) £ . TSR v - ^ KH 110®. Cf±g|5 v - 
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#SI 2003-11 4189 ^- V : 4/ 

10 0 0 5] 

«^S<7)i«v^EH-e{iAMR?ij^:m:^7 -TX^# < & o T L i ^ 

Kg 1 1 0 iT^IWMSll 2 0 LTv^fgffl, /W_b 

KJg 1 5 0 h±fHtffif«tttIIl 4 O^frftLT^&iSH) -em 

[0 0 0 6] 

±fEAMR?*^:Hct-2>y X AMR»/h^>y-^ K 

#$*£ffi^TTg&>--^ K« 1 1 0W±M"y~^ Ki 1 5 0 Z : Jfmir2>Zt* t 
^z.htiZ>i)K AMR»/h?^y-^Ktllt'lt f^-^I^y-^W 

[0 0 0 7] 

$/i±ISIS^(7)CPP-GMR^-y K"CHU ^JilfP tMni:il)M$iiS 
R3Mlt4* 1 3 4 twt-b>^*a£**at^*o R3&M14Jg 1 3 4 14, Jtl£fiL***?j2 

o o ^ n • c rngs-c* 19 , ■kmmi¥&&±mm 120, uo^7u -flat* 
i3i, m%m&m 1 3 3 izttLx^K±^^ 0 ttzKmi&M 1 3 4(4, r 

kphj5*6 0 0 Aej£-c*& t # , R^nten 1 3 4 ^mj?(4 200 Ammt $ *i 

iSt£/l 1 3 4 ojgfct^* § < , -b > *m» J si£*i& d <h tc 4 otMtti 1 3 
4 tf&m-r&o - <E>S&&K 4 I) , ^ y V£i£<Di&m&n < & £ ^ y KOf 

[0 0 0 8] 

C I P-GMRA-y K"C(4, -fc>;*m»Eri*RBH8ttJ!K:fi lWgJKLtf* 
[0 0 0 9] 

[#st»] 

2000-123325 
2002-232040 -^2r$R 
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#®1 2 0 0 3 - 1 1 4 1 8 9 ^- V : 5/ 

#12 0 0 2 -3 1 9 1 1 2 -Jf-^fft 
^m^Vfm6 0 2 3 3 9 5f 

*mm$m 6052263? 

*S#rpH 6 2 5 9 5 8 6 Blf 
*S#f^6 3 3 0 1 3 6 B 1-f 
[0 0 10] 

[0011] 
[0 0 12] 

±m> -> - ^ ks £ , - <t)±t<7) v - ^ k* <d t$ K&m-r * h ^mmtnm 
umizmmmtiz c p pib«iwa 7 kc^^t, tsbv-^ ks 

o 

[0 0 13] 
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iff II 2 0 0 3 - 1 1 4 1 8 9 ^- v : 6/ 

fcto\zWx.\*. KWB**4 8 0 AW±8 0 0 A&T"e£>& <h 

«ii4#»mfi, 6 oAm±3 o o A&T^mm^mztix^^ z ttmz 

o 

[0 0 14J 

riM^M*#-C&*K AfttfJKfi, WilfAu, Ag, Cu, Ru, Rh, Ir 
, P d W H v^f ii^ 1 1 R < (i 2 iW±f* -5 I i #j[f i l^o ^<7>±mm 

im&&mmit. &mmx$> o x t »n-e* otu^ 

[0 0 15] 

t LT«fi|$***^»3l±, ^»Ittili^Ta/Cu, Ta/Ru/C 
uXliT a/C r Cio-CM$ilTV^;t« Lv^ c 
[0 0 163 

J£U 1 H^teJio h ? y ^*^OWffi3««B»wftL-CRSft?8ttJi*flt 

£ k i&M-r & - 1 &X § & o 

[0 0 173 
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[0 0 1 8] 

srs* & ifeit hi t mm £ tir v> & £ t &mm&)~e$> & 0 

[0 0 191 
[0 0 2 01 

0 Hi, 1 HM^K jsit& C P PiM«i*A -y K (C 

[0 0 2 1 1 

CPP-GMRA-y Kl (4. Ei^Z^fp]Hp^<7)v-;i/ KKRSR-G LfciMt 
TM$n/:T^y-^ FJf 1 0 t±M*s-^ VM 5 0<7)flC, TS&^ffifl^fiB 

i*#««i2 o, &±m%&mhmz%m-f2>GMRm?'3 oRzr±u±mmm 

14#«^4 0 ^tLtv^ 0 
[0 0 2 21 

TSBv-;i/ KJf 1 0Sm->-^ KJf 5 0(i, fiB&v-^ h'tWMt LX<D 

m&ZGL, m i Rz/m2 {ztt.-tx ? ^ gmri?3 o x *) i>-tfri<zfc\,mm 

XfmZtiX^Zo ZtDTUis-fr KB 1 0Sm>-^ KB 5 0(4, -h5^& 
«85C'>-^ K^*^#^tL^^t4tt#. tflUfiN i F e Ci «9 , ft 1 ^ m*iK 



ttlliE# 2004-3006912 



#SI 2003-114189 



[0 0 2 3] 

T%v>±mmimvt£mm2 on, ~ra->-^ k« i oofi±KffMs*i£*> 

TiMt*o ±Sfc*:BflNft&14&JRJ8l4 0 (±, ±*B ~>-;u K/f 5 0 <DET^f5 
fii-S^> •;7 P it^^ Jt*Bv-fl' K/f 5 0 t*Ctit LT „ 
[0 0 2 4] 

T«*ra#NBte&JRII2 0^y f ±SP^:ffi«^14#JRlgl4 0(±, GMRf^ 

3o<D±m m 2 mfcm&m 3 3 c ) trm (7>)-m.&m3 1) keens lt 

£*K @lStM2i:^fJ:^:GMRi?-3 0J:n+^<, TSBv-A'K 
6 1 OXt^iSBv-^ KH 5 0 iilSUIWICB^^^rLTv^o 
[0 0 2 5] 

z<DTU±m&3m&&mm2 0Ru t ±®±mm&m.&&mm4 on, t«-> 

Kg 1 O&t^hS&y-^ KJB 5 0 «fc «9 *>itt£et**/h$v^«tt^H^fl.T^ 
j££*i-CV*£o Mfa&J^n, fifJAlfAu, A g N Cu, Ru, Rh, Ir, P d 

mmmm$.&mm2 0, 4 on, iiit^ot^iit^otuk 

*S^SSOT«^:iB**iatt&JKII2 0(i> GMRfT3 OOv- KSt LT^i 
f££-£&7t:A6, ^JilfTa/Cu, Ta/Ru/CuXiiTa/CrCioti 

[0 0 2 6] 

±iET«^:®«*«Btt#*ii2 0Rut±&jmm$m&&mm4 on, ->-^ 

KWH R - G L <7) ( 1 / 4 ) m± t & -2, JKJ?-«j£ $ e 00 x. (f , v - ;u KM 
PBR-GLt&M 8 0-8 0 OAt^^il, ^m««14#«M2 0, 4 OOi 
If t 20, t 4 Oti 60-30 0 At^:i:W Lv^ 0 £©|EBIrtT**LWr 
, ^M««14#«M2 0, 4 0<7>Jt&#L£> y-^K|10, 5 0 <Dmmm 
•Cab^N iFe»l/5-l/l 0gS|-Ct«tSit^t§4 e 1" 
*ra#ft3ai£&JRJ|g 2 0. 4 0OMI?^6 0- 3 0 0 At?ab& # O v - htm 
fi, N i Fel^3 0 0-3 0 0 0 AolSt?M$*it^-5^y- h igfet 
KftM-TZo iot, *>*m^(i*Mm#ft&14#JRJII2 0, 4 0 Srim< 
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WM 2 0 0 3 - 1 1 4 1 8 9 ^- v : 9/ 

, ±nmm&&&m 20. 4otv-^Kiio, sot ^fit-b >xm 
2 0 oi? 1 2 0 1 ±u±mmmm^mm 4 0 ^mm t 4 0 1± 

[0 0 2 7] 

GMR^tT-3 0(i, EI 1 K^S^l^ <fc d K h 7 y (0^X^[p]) 
Kv-^KllO, 5 0£tf;fcffi»2N&l!££JRIgS2 0, 4 0 <3l5OT5fe«BKfl[ 
®LT£*K ±TM^M««14^«m 2 0 , 4 0 KJ: otii tLTV^ 0 C 
<7) G M R mi- 3 0 l±, ^Mft«14^S)H 2 0, 4 0 ^ v - ;w K WHS R - G L 60 
(1/4) J^±OjRff^JS$*tTV>-6 7t:*, KWRBR-G L<D (3/4 

[0 0 2 8] 

GMRfT- 3 o t±> T^±mmim&&mm 2 0 no a* h m k ? 3 1 

, immmm 3 2 st/s^tte 33^ti, $ e> ci^ti 33iH^ 

>f hjjft (HI^Y^|6]) HffllURSSft«attJl3 4 (HI 3) ^tLO^o SIIC/T 
■t1BSfll#fctf>*tfi|® (A B SI) Kli, 7»J-«8tti3 K 2 

-Slt4Ji<7))i!i#-e?f SffM $ nr v^r & «t 

[0 0 2 9] 

@7Efi£tt® 3 3 »i, i&tt#f4K J: 19 £ fttzm 1 H5e?&14S 3 3c 2 

a 5cfi£t£e 33a<h, c m h <d m mzw 2 -tx m&mm izx*) %m zntz im 

[0 0 3 0] 

Ili«13 3 ctt, h^[6] (HI^Y^fpj) *fflK-CRSHKteli 3 4 

h^f|pltCH5e$tLTv^ 0 fjl 2 H^i&ttS 3 3 a«J[S]l±, »14<f 
ffl«3 3 b*^Lfc*lH5e»te»3 3 c 2: £ 2 S£iB19:« 3 3 a tORKKY 
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^-v: 10/ 



[0 0 3 1 ] 

^ 1 B5e&1£* 3 3c SO i l2ISttl 33ali, $JxJi"N iFe^CoF 

em<7>mmm^± <o, 10-70 Afijt^m/^ifMsft-c^&o §«iwpb1 
«3 3 bti, mim^m\^m3 3 c tm2m^Mnmz 3 aop^iRKKYtis 
^ffl^ti/cb < ^Ks^j?-e^$tL^ 0 *mn%m<7)mm£* mm 3 3 bit 

[0 0 3 2] 

RSM!14ii 3 4 fi, jtmz (tztzLTtmzii^ Pt, Pd, Ir, Rh, Ru 

m-x-fzmzti&ztmi-ZL^o &>z>^±^ itmztjtmz' (tztzLitmz' 

fi, Ne, Ar, Kr, Xe> Be. B, C, N, Mg, AK Si, P, Ti 
, V, Cr, Fe, Co. Nu Cu> Zn, G a, Ge, Zr, Nb, Mo. 
Ag, Cd, Sn, Hf. Ta, W, Re, Au, Pb, £^#±3Sx^ n 

\m3Li±2mx±.<njtmx$>z>) tun tz^mir&K&m&m^x ^f^^ 
: &&i>m<. frmm^m 3 4 1 m 1 s^tts 33c # ^^cmis^?n 

#£3§££-^.5>- ttfX^Z> 0 R5Mm/f3 4ii, 8 0 AJ^±-C3 0 0 AJ^T<7) 

inii-cfM^n^ d ttmt l < , ^«^-e(±^ 1 5 0 A^mmxmm,^ n 

[0 0 3 3] 

m&mwm 3 2 (±, m^#tof£^#m*tfHc x o t^m $ n& - 1 mit 
l < , -&mmmx{$$\\z-\tc u n<t ^m^-cv^ zmmmtnm 3 2 
00*. #2 5 Amm<7)WkmxMf&ztiz>o 7-j-itti3 nt, m*.i£n i f 
e^c o f e^<Dmmtm-£ <9, 1 0 0 Ammcommxmf&zthr^Zo ;<o 
•7'i-iitt«3 it*, ^^Hct^^^ii^^Lrv^^ m&mzxzmm 
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7^1 6 3^ltv^ 0 y) -m&m3 i<7)miti±. ^- kv^tx/16 30 

[0 0 3 4] 

^:icSl»ttiII2 0, 4 0<OMi:ii, GMRff 3 0 O h 7 -y ^ifSTj 

mvmmmz&wmtx, Tfrbmizm immm 6 1, ^7xrii6 2, ± 

[0 0 3 5] 

$ 1 &itJs 6 1 xtr* 2 6 4 mz.i£A 1 2 o 3 -^ s i o 2 & 
ffi«^«stt^jRin 2 0 , 4 0<7)ri^i*Tv^ o -r^^*>, mi mm 6 

7 «; 3 1 OMfflBSBo— S|5H«-r*|g|J?-e, TlfcfciB*2lM8te&JRit 2 0 

[0 0 3 6] 

/U7^7ii6 2li, A-Ky^7^i6 3 0#tt MHc, ^f^JtS 
) StIrJ±$*, ^- K/^ 7^1 6 3 ^f.Mt^/^ 7 W^^^^f: 
fcfcKitfctiT^So /Si ^^^Tilfe/i6 2t±, ^L>JA7jffii (b c c fltit) tf># 
IItM?^CtWiL<> MWCIiCr, W, Mo. V, Mn, Nb 
, T a (^)v^f ^i^ 1 it f:l± 2 iMl^TcffM^ ^-6 ^ t ^*fi L^ G 
^'^7^7*16 2(i, /n- F/^7^i6 3 <DTM<7)frKftZi&Z tiX^Z Z t 
Ami Lv>ri*, 7 »; 3 1 oMfflOSRt^N- K/^-f 7^163 tOFIC^7 

M$H^/^7X7tl6 2 O h ? y ^ipS7jffi]H*3tt^Mlp{±, 1 nmJilT-e 
^:HflL^ 0 /M777ti6 2^MLtv^lf, ^-K/^7Xf 

6 3 1 7 v -m&m3 1 £imizmz&mmzirzzt&x~&, 7 -mm 2 

1 ^SWIf^^^^tt > * Rfrih-t & d t ffXr ^ 7'J 

-mm 3 1 o«ew«i7&«#ihc** 0 

[0 0 3 7] 
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^-v: 12/ 



3 0OKffii:*fLTia^|n| (KJ¥^(ol) K8lt*irt:fc§, GMR^3 0Og^ 
K^^flHi, ifflJv-^ KS 5 0«*^TSRv-^ KJB 1 0ffl^fS]^oT-b > 
[0 0 3 83 

IH4 J: o ±g&v-;i/ KJf 5 0 l,z-5-z_btitz J t>xmffi.li, Z<D 

*«#7&*_h«&v-;w Ki5 0i») ^>Jt^jT:^/h^^±g|5^M««t4#JlM4 o 

««14^M4 O^GMRff 3 0 X <9 *> J£v>$gBRc?j:£ Ltv^ ^± 

14 0 tH^Itti 3 3<7)M^t>fgGMR^3 0 ^MM^it^i-^^ffi] ($| 

ac^ini) ^aEtL^^, y>)-m&m3 1 iTf5*iwtttsi2 oofis^ 

<bT^M«Mt4^«M2 0i:A4. T^®««14^«M2 OflCAof: 
-tV^ISli, Tg|5*if#ittMi2 OOJtiS^TSPv-^ K« 5 0 «t *) 
< J.oT^®m^tt#JSm 2 OKMRf^-3 0 «t <9 £j£^$bH^# 

rtSrilffiH^LT^PfftcaEtL, GMRf?3 0 OT«K&1I1-&ieHOT«&->- 
^ K/f 1 0 Utitit A,^ifc*L&\/> 0 
[0 0 3 93 

i<7)«M **at«Ktcj:*Ltf, GMRtT-3 0 $ *iT v>-6|Sl«±ifi: 

£«JBS2(K 4 0fc'>-^KilO, 5 0 0|MBKi3*t&«S£3&J£t±/h£ < & •) 
, v-^KilO, 5 0OAMRW4Dtt, ^AMR^tC «t £ y X ( 

[0 0 4 03 

tit. ±.&Ltz£7lzmffi&&m3 3 (ilSSE«ttl3 3a) (OmtUm* 
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^-v: 13/ 



mtt&tzft<Dtt&w&m 3 4 ami @5Ei&t£Jf 3 3 c j: <o ijjfa&mz 

v^ 0 HfcKR3l«814*ti\ GMRi^3 0 ^>*Mff Iffittll 2 0. 4 0 Hit 
LTJtStfo&frfcffiK:*:^ < . tfz, Rm&&!&&i:&2>fzibiz 7 0 - 3 0 0 Afl 
& v > BUSE-c^jS; £ *i * > mm t ffi.ixz> ^^r/a-^ $ -it £ 

[0 0 4 1] 

#«H£2 0S.<7T^M?I«tt^M4 0*fi£*J:») <>ffv>I|JSt 2 0, t 4 
OTIMfiti^o &ib\ fi£*-C(±, EI 7 H^1"J: ^ H@^M14^om±tcR 
»»te«j&*J¥v>llJ¥-eBj£ $*iTv»?t^, v- ;i/ KHflPg R - G L ' § < $ 

*r izfm&&mm * +^ hj? < 1- * - 1 a*-e § a a»o 

[0 0 4 2] 

WTtii, EI 1 tc^-TC P P-GMRa-; Kl«Mi:o^t^f^ 0 
[0 0 4 3] 

«\ T^fe)EKTSBv-A'K*l 0, T^®««14^M2 0, 7'j- 

3 1 , immmm 32. m 2 33a, gmsttipiM 33b, 

scr* 1 s^mii 3 3c zn&*r^?m±K : mmi&m-rz>o &mmmw 
mm*, m 1 c^^n^f^cp p-gmra 7 k 1 tiwi c-e&& 0 

[0 0 4 4] 

1 S£?Kte« 3 3 c 0_LH, Mt^lGMRf?-3 OO^^t 
[0 0 4 5] 

Uv* Ml £ff£j£L£<b, Wv* hBtcMt>nrv^v^ l @5ei8*t£Jf 3 3 c 
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, mm^mm 33b, w.2 m^mnm 3 3 a, tmmmm 3 2 &tT7 -m 

14H3 1 £^>^ 'j >^*ft:J: «*1-& 0 ^Ifltc i «9 , T^®«« 
14#«)12 0O h 9 y ^flS^FSjOfJi?^*^^, 7 'J 3 1 1 m 

m.m.nm 3 3 c t x<r>&m xmm ?^GMRt?3o tta^xnz 

o 

[0 0 4 6] 

162, /n- W7^i6 3Mi2^ti6 4 *1^X;^7 ^J&JJTf £o 
±IE#/iW*4-W1ilJ?f2, EI 1 i:^$tit^i<7)C P P - GMR a 7 Kl 

m&&&mm2 oKMLxmrnm-xfati-zzttmiL^o x/*y*mm&. 

[0 0 4 7] 

Uv** hJ!«rl5fc*Lfc<b, HI 3 «t n C, il@»i3 3c^O 

#lRlll«KRaSH8te« 3 4 Sr^Jffii"-5o f& 1 @5efi81&i 3 3c 

2M*i/f 6 4<7)±C, EtimfeMMf&J-') T*3mt~tZ> Fi^tu 

*) u 3 4 ztem-t&o %3&mm 3 4 o*tfl-stmi 

J?{±, E!3C^$ii^ittl(7)CPP-GMRA7 Kl t [g| C^^ 0 Rffifc 
[0 0 4 8] 

M^T, GMRi^-TH^^f (EI^Y^IpI) <Dmm*XT~-)]sL, 
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